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ABSTRACT : 

PROBLEM TO BE SOLVED: To obtain a new aromatic compound 
for providing an 

organic electroluminescent element which has a high emission 
luminance, 

luminous efficiency and color purity, emits a blue light and 
has an excellent 

high- temperature stability and a long life and the organic 

electroluminescent 

element using the compound. 
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SOLUTION: The new aromatic compound has an anthracene 
skeleton and an 

asymmetric molecular structure. In the organic 
electroluminescent element in 

which an organic thin film layer composed of one layer or 
plurality of layers 

containing at least one luminous layer is laid between a 
cathode and an anode, 

at least one layer of the organic thin film layer contains 
the aromatic 

compound as a single component or a component of a mixture 
give the organic 
electroluminescent element . 
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-0141. p-^-7x-;I/-2-{;H, m-^-7x 
~;^-4->f7i^ m-^7x^ 3 ~A)V&^ m 
-^7x^-2->f;H, o-hy/l^ m-HJ 
p-M);i^£. p-t-/f;P7x-;«, p - 
( 2-yx^;i/7°otr;p) 7x^1, 3-y^;i/-2 
-^y^S. 4-y^-;i/-i-^-yf-;^ 4-^f- 
)U-l-TybV)^ 4' -*^)VMy*-)VA)V 
31. 4" - t -y^;l/- p-^-7x^- 4 ~A)V 

2- trny;l^ 3-t?ny;I^ v \Zy¥-)V^ 
2 t'Jyi/H, 3-fy^;l^. 4-try^;^ 
a. 2-Ayv*))^ 3->fyFy;ps. 4— -fyK 
y/i/S. 6-AyWfo^ 7 -A 
yv\)A&* i-AVAypvtum. 3-AvAyvv 

)Vm. 4-AVAyYV)V&^ 5-AVAyYV)Vm. 

6- AVAyvv)V&, i-AVAyvvfrm. 2-7 

V)UM. 3-yVfoM^ 2-Kyyyy-)vm. 3-^ 
yvyy^jvm. 4-<y x /77—A>m^ 5 ~<yvy 
y^)Vm. 6-\y/7 7-;H, 7~^yYyy-)V 

i->fy<y/77^n, 3-4y*yy*75- 
jvm^ 4-Av^yVy7~)V&^ 5-AV<y x /yy 

-Jim. 6-AV^yV77n)Um. 7-AVKyyy 

y~)vm^ 2-^yy;«. 3-^yy;i^. 4-^y 
y/i^. 5-^yy^a. 6-^yy;i^. 7-^yy 
)vm^ 8-^yy;i^. i->fy#yy**. 3->fy 
^yy;pa. 4~>fy^yy;i^. s-^y^yyn- 

6-AV*SV>UM. 7-AY*SVA>m+ B-A 

y^yy^a. 2-^^, 5-*ts*t?v 
-foM. 6-^y^y^a. i-#;i^/y/i^ 

yy;^ i-yx^yxy^;i^ 2-7xtyx 

y>?-;l^ x 3™7xtyX'Jy-/H, 4"7xt> 
XliyX;H, 6-7xfyX>Jyr;^ 7-7xt 
yxy^;^ 8-7xtyX'Jy-;«, 9-7x 

+yx\)&=&&* io-yx^yxy^;pa. 1- 
4-r^y^;^ 9-7;yy^«, 1. 

7- 7xtyxoyy-2-^f/i/S. 1, 7-7xfy 
xnyy~3-^;H. 1, 7-7xfyxo'jy-4 
— ' f/i^S. 1, 7-7xtyxnyy-5->(;H, 
1, 7-7xmnyy-6->f;H, 1, 7-7x 
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1. 7-7x^yxnyy ^7nt;i/) to— >k-i->fA^ 2-*^/i/-i 
-9->f;p*. l, 7-7xfyxD'jy-io-^f;p — i^HU^ai. 4->f-*^i— f yFilA*. 2- 

1. 8-7xtyxn'J>-2-'f/« 1 1, 8- *1->V~3-4VVV)Vm^ 4-Xj-fV-3-4 > K'J 

7x.i->xuV>-3->(/u^ i, 8-7ity^D 2-t-7>/H- OKUyl*. 4-t-yf- 

yy-4-^;i^ l. 8-7xfyxoijy-5-^( ;H-> ryK'j;^ 2-t-7**;l/3-' f yYV/U 

A*. 1, 8-7x^yxn'jy-6-4;l^ 1,8 4-t-7^3-4yKy/^*W£>*U.. 

-7x^yxn>j-y-7->r/i/*. l, 8-7xtyx [0022] Ri RVRz cr>W&t>L<\mWMe>Sm 

o'jy-9->f;^ l, 8-7xfyxn'jy-io ^~3 0<9T**;l^{a|i:LT^ .x-?-/^ x^- 

-4>vm^ 1, 9-7x+yxn>jy-2->f;l^ TnttH, >fVTot;U*. n-7?v^ s 

1, 9-7xfyxnijy-3--(^ 1. 9~7x 10 -7fVU*. ^V^;^ t-7*?-/l^ n-'O-f- 

mn»jy-4->f/H, 1, 9-7xtyxo»jy /l^ n-A.df^/|^ n-'vrf-y^ n-:*7^ 

1, 9-7x^X0^-6-^* tHa^^f/H, l-th'Q^xf;H, 2 

1. 9-7xtyxoyy-7W^. 1, 9- -t Kn*>xf-/l<*, 2-bFn=5fy-fy7f-;HL 
7xtyxu'jy-8-f;H, 1, 9-7xt^a 1, 2 i^'b Ko^X-f/l^ 1, 3->?tb'Odf^ 

yy-io-'f^g, 1, io-7xtyxnyy-2 -fyyobvi^ 2, 3-^'t Ko^^-t-yf-* 

-4 A*. 1. 1 0-7xtyxn'jy-3- f/Pg. 1, 2, 3-bybKa^TPbVl^ ?pn^ 

1, l 0-7xfyxayy-4-> t>vm^ 1,10- -1->vm. 1 -?noxf;H N 2-?unxf-;Pg. 2 
7xtyxo(jy-5-^;H, 2, 9-7xtyxn -7ntHy7f-/l^s.. 1. 2-x7nnxf;«, 
yv-i—f/i/S. 2, 9-7xtyxoyy-3-'f 1. a-y^Do-fyrne;^ 2. 3-^dd- 
A*. 2. 9-7xtyxD'jy-4-^f;H. 2. 9 20 t-7>;l^ 1. 2. 3-HJ?nnrnb°^ 7 
-7xfyxu'jy-5-> f/PS. 2, 9-7xtyx nt-Xf-zPg, 1-7*o;ex^/|^ 2-/ntif;l/ 
o»jy-6-^;P«. 2, 9-7xtyXDijy-7- g N 2-7o^y7>;|^ 1. 2-y'7otIf;P 

2, 9-7xfyxn'jy-8-^f/«, 2, 1. 3-^70^^ yrntr;^ 2. 3-^'7n 

9-7xtyxu'jy-10-> t)Vm^ 2, 8-7xt ^-t-y^yl^ 1,2, 3-M;7o^ynb;|/ 

yxn*)>-\-4)^ 2. 8-7xtyxoijy- a„ 3-Kyf-n-g, l-3-Kxf-/PS, 2-3-K 
3-44^ 2. 8-7xtyXO'jy-4- Xf*& 2-3-My7>/l^ 1, 2-^3-K 

2, S-7x.1->XXD>)>-5-4)Vm. 2, 8-7x xf-/l^ l, 3-^*3-K^yTPtV^ 2, 3- 

2, 8-7xfyxnijy its—Y- t-y^vm. 1,2, 3 — MJ 3— K7"n 
-7-4/1^. 2, 8-7xtyxn'jy-9->f* e**. TS7^?-/l^ l-TS/if;^ 2-r 

2, 8-7xtyxo'jy-io->f;n, 2, 7 30 syxf-^s, 2-rs7>fy7f-^ 1, 2-vr 

-7x.~t-VXW)y-\-4)V&^ 2. 7-7xtyx $7xf-;l^ l. 3-i?T$.J4 yrubvi^ 2, 

o>J^-3-> f;^ 2, 7-7xtyxa'jy-4- 3-^7*5 7- t-7f-;l^„ 1, 2, 3-hursy 

-fA*. 2. 7-7x^yxa>jy-5->f;^ 2. 7nb/l^ ^T7*^8, l-yT/xf;^ 2 

7-7xtyxDijy^6-^u, 2, 7-7x.i-y -yryif;H. 2-i/tja vf^)V&^ 1. 2- 

xoyy-s-^/ps, 2, 7-7xtyxoyy-9 s^rvx***. 1, 3-^ry^yTob;pa. 

— ' f^S. 2, 7-7xtyxDijy-io-^;«, 2, 3 -s/^TV-t 1, 2, 3-MJ>- 

1 -7xty-;H, 2-7x^i^;l^ 1-7x7 7/7d K7l^ ~ho;<?-/l^ l--}-ox^-/k 

f-7x— /l*. 2-7x7f7y-;«, 3-7x7f 2--bnxf;H, 2--ho-f y7f-;^ 

7y-;l^ > 4-7x7f7y-;H > l-7x/*t 1, 2-5/-hnxf*S. 1, 3-v-htM yTo 
2-7x7^^;^ 3-7x7*1^' 40 bVP*. 2. 3 - o - 1 - 7*;l^ 1. 2, 3 

4-7x7W-M. 2-^-9-yy* -M;-hn7Db"*S#*W^#l-S. 

4-^-9-yj;^ 2-* [0023] ri m/Rt <^mkhL<\tmw^<r>^m 

^WTYVtm. 3-7? WL2~~AOC?)T)V7-~)Vm<mt LXit. b*~;l^ T 

■f-tim. 2-fi^;«, 3-fx^, 2-^f- V/m. l-Tr-A^ 2-7^yWt 3-7rx 

^tra-^-l-> frt^ 2-.Xf-;Pb"o-/P-3— f /PS. 1, 3-7?yvX-;|^ l-yf-zPb'-* 

2-^f-;ptrn-*-4-^;^, 2-^f-^b xf-y^it. 2, 2-^*7x-;Pb'^^ 2, 2 

3-.X^/Pb"o-/P-l-4^ -s;j. y;L-b*x;^ l, 2-^MJ/Pb'^/l^ 1- 

3-^f-*ba-*-2->f;^ 3-*f-/Hfo 7-/1/7 y/t*. 1 -S^f-^TU/I^ 2-^^-*T 

-;P-4— f;l^ 3-yf-*bp-;l/-5-^f^ y;PS % l -7x^7'J*i. 2-7x^7'J* 
2-t-7f-/Pbn-;t— 4->f;l«. 3-(2-7x 50 3-7x-*TU;PS. 3, 3-y*7xX*7W 
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1. 2-y^^TU^S, l-7x-^-l-/ x/i^, 2-b'7xx/i/4/US. 3-t*7x-;H;l^ 

^x;l^ 3-7*=^- 1 -^f ^BKWf Ml 4-tf7x=iHH«. p-?-7i-^-4-^ 

Ri AVRi (T>W3&i>L<imm&cr>8mm5--4 >vm. p - 7-7xX7i,- 3 4 )V3k^ p-^-7i- 

OtOi'^nmMt LTfct i^pTPb/l^ ^ ;l/-2-4;l^ m-^-7x-;l'-4->f/l^. m- 



[0024] Ri &#R 2 <nWMi>L<imSm>8m -t-7f^7x^«. P - (2-7*^7Dt 

ftl~30O7A'3*5'*i:LTfcL -OYT3l$ft.6 /P) 7i-;H, 3-7f-/W-2-^7^kS. 4-7 

Y^tLT(i. 7fvl*, xf-/l^ 7p i-)V-\-3~y^ f vm^ 4-*+>V- 1 -TV h 
tTA*. ^yrne;«, n-7^S. s-7?-^ 10 4' -7f-/Wb*7xX/P4A-£. 4" -t-Tf-A- 

a. 4 77f-A*. t-7f-;ns. n-^y^ps, n x—as-a-j ^mtm-f^tih. 

- a.^ n -'sTf-^S, n ? fvl^.. b K [ 0 0 2 6 ] Ri &tf R 2 OBfft i> L< {i*iH8l<0i^ 

o*^7^l^ l-hh'n^yif;H. 2-bh'P &2~4 O^Si^SgfacDfllfc LTti. 1-bP'J 

*^xf->l^ 2-hFndfWV7>fl*. 1. 2- 2-boU/^ 3-fa'J;^ b"7^'x^ 

yhKnJfyXf/H, l. 3-^bKp*y-477P 2-e»J5fc=**, 3-t'Jy-/H, 4-b°Dv 

t"^. 2, 3-:7bKp*^-t-7?-;l^ 1, x;« x l-47FlJ/l^ 2-47K'J;l^ 3-4 

2, 3-hUtKQ^^rotr;^ 7pp7^/p«. >YV)V&^ 4-47FUA^ 5-47F'J/l<*,. 6 

l-^nnif;H. 2-?ooxf/H, 2-7pp -> f7F'J/l^ 7-47F'J;l^ 1— - fV47KU 

477^-/1^ 1, 2-^001^ 1. 3-^' 2-4747FU/l^ 3-4747Fy;l/». 
?nn^y7De;H, 2, 3-y7no-t-7f;P 20 4-4 74 7F!M>«. 5-474 Vb'UH'aL 6-4 

tt. 1, 2, 3-b'J?na7ot;«, 7u^f-;w y-fyFUAi. 7-4747KU/1/S. 2-7'JA- 

1- 7ntifyH. 2-7p*x*-;1^ 2-7 3-7'Jrt-£. 2-<777 7X/i^ 3-<77 
0^4 77f-;l^ 1, 2-^'7p*x?-;I^ 1, 3 77X/l^ 4-<7777x;l^ 
-y/ot-fy7ot/^ 2, 3-x7n^E-t-7 /U^, 6-\>'/77-;H, 7 -^777 5x;|^ 

1, 2. 3-MJ7P*TPb7l^ 3-F7 1 -4 7^7777x/i^ 3-^^/79=* 

f-A-g. 1-3-Fxf-A-S, 2-3-Kxf-zl-a. 2 4 -4 7^777 5-/1^. 5-47^7777- 

-3-My/f*i. 1. 2-^*3- Fxf-rt^ ^ 6-4 7X7-/75=**. 7-47^7775 

1. 3-y3-M7TnbVl^ 2. 3-3*5- F- x,|^ 2-*7>J/Wg. 3-*7'J;«. 4-*7D 

t-7^/1^. 1. 2, 3-F'j3-F7Pb"/l^ T 5-*7'J/l^ 6-*7'J/l^ 7-*7U^ 
577f-/l^, l-TS7xf-;PS, 2-TS7x^ 30 8-*/>/Jl<gE. 1-47*7'J7I^ 3-47* 

2 - 75 74 77?-/l-*. 1. 2-^'T57xf-;U 7'J^ 4-47*7 5-47*7UA<*. 
S, 1, 3 -v'T 5 74 7TPb";l^ 2, 3-^'TS 6-47*711^ 7-47*7U;l^ 8-47* 
S-t-7+A&^ 1. 2. S-h'JTSyrne^ 7'JA-». 2-*7*-»MJx;l^ 5-*7*-9-yxA- 

^T77^S. l-S'TVXf-A^ 2 y-77 6 *7*inixA^ 1-#A-/\VUA*. 2- 

x^-/|^ 2-^774 77f-;l^, 1, 2-^77 3-*j|^/!M*. 4 'J 

Xf-;l^. 1, 3-S^T7477pbVl^ 2. 3- 9-#AV*7*U/l/*. l-7xfyxyy^ 

^77-t-7^-;t«, 1, 2, 3-MJi7T7TP ^ 2-7x777U y-'x/l^ 3-7xfyX'Jy- 

-hn^f;H, 1 -^hnif;«. 2-x f vm. 4-7xtyx'Jy-/H. 6-7xt>7'Jy 

hoxf-;|^, 2-xbo4 77^-/«. 1. 2->-'X x;^ 7-7xtyX'Jy^;H, 8-7x^77.'J 
hDXf-;^ 1. 3-^'xhn477Db-;^ 2, 40 y"A«, 9-7xfyX'Jy-;«, 10-7xfy 

3-^'xhn-t-7f-;PS. 1, 2, 3-HJxha x'J^'x^S. l-T^Ui^=*«, 2-77';^'-^ 

roe;i^*>w^i.. 3-r7'j^-^a. 4-r7'j^x;u^ g-r 

[0 0 2 5] Ri RVR2 <r)%mi>L<li%mWi<?>mm 7 V it-iU^ 1, 7-7x^77nU7-2-4^ 

ft5-4 0cO^S^k*^aco^ltL-C(±. 7xx;p 1. 7-7x^7XoU7-3-4;US, 1, 7- 

1- i-y^vm. 2-^7f-;l^. l-T7h'J;P 7x-^770ll7-4-4;PS. 1, 7-7x-Kx7n 

2- 77b'J;^ 9-77h'J;^ l-7it »J7-5-4^ 1. 7-7xfyxn'J 7-6-4 
7h'J/l^. 2-7xfyh'J/H. 3-7xty h'J 1. 7-7x^7XnU7-8-4;PS. 1, 7 

4-7x-7-7H7;W2. 9-7x-^7hU^ -7x^77.P'j7-9-4;«. 1, 7-7x^77 

l-t7^-b-;H, 2-t7n-)H, 9-^77 p'J7-lO-4;l^a. 1, 8-7xfyxn'jy-2 
-bx^a, l-b-px^s, 2-bPx;^ 4-bv 50 -4/i^g, 1, 8-7xtyxayy-3-f;H, 



4-7 f-;P^7 o^*^;l^*Wi*l& . 



7-7xX^-3-4;PS. m-7-7xXA—2-4 
^ o-h»J^ m-hUA^k P-hU/P«. P 
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1, 8-7xmnyy-4~>f;l/S, 1, 8-7x *^)V-3-4yYV)V&. 2-t-7<?fr\-4>Y 

l, &-y^>xu*)> y;i^ x 4-t-y^;n->f yf\)Mt. 2-t-f 

-6->fy^ l, 8-yx^yxn»jy-7->f^ f-^3-4 yFU/t^ 4-t-y>;i/3 — f yF'J^ 

1, 8-7xtyxpyy»9M;«. l, 8- asawfeft*. 
7xtyxnyy-io->f;«, l. 9-7xm [0027] Ri &im 2 <^imL<{i*S&coigs 
o»jy~2->f^S. 1, 9-7xtyxnyy-3- &7-4 o cor^n^^^t LTIi. ^ys^ua. 
A)Vm^ 1, 9-7xtyxoyy-4->f;H, 1, l-:7x-/lo:^;l^ 2-7x^xf;H, 1-7 
9-7xtyxo'jy~5-^;H, 1, 9-7x^y x-My7oe;tf, 2-7x~7Myrotvi^ 
xnyy-6->f;H, 1, 9-7x^yxni>>'-7 7x-;P-t-7'f^S x a-f7f;Mf;H, l- 
->OPX. 1, 9~7xfyXP^-8->(;^ 10 a-^7?-;KXf-/l^ 2-<z-^7?7l/X^/l^ 1 

1, 9-7xtyxD'jy-io->(;«, 1,10- -a-t7fHV7ntm 2-<*-^7?vMy 
7xtyxnyy-2->f/H, l, io-7xfyx 7"Qtr;^. &-+y^)V*^-)vm^ I~&-1~7^)V 

1, 10-7xtyxn»jy~4 xf-;^ 2-/3-^7f7l^/i^ x 1-0-1-7+ 

1, 10"7xty^u»jy-5^/H, ;HV7olf;«. 2-/9-t7f;MV7De;^ 

2, 9-7xmn»jy-l->f;Pi, 2, 9-7x 1 ~en'J;k*f7l^ 2- ( 1 -tfn»J;|/) x^ 

O^S. 2, 9-7xt>xn'jy p-yfvi^y^/i^ m-^f-;i^y^;l^. o 

-4-4 jvm^ 2, 9-7x^yxn'jy-5->f;P ^f;Kyy;li, P -;nn\yy;H, m-y*n 

2, 9-7xfyxn»jy-6->f;H N 2, 9- n^y^/i^ o-^uu^yym p-/n^y 
7xtyxn»jy-7->f;i/i, 2, 9-7xtyxn m-/D^yy;^ o-ynt\yy> 

f;l^. 2. 9-7xt>xoyy-io- 20 P -3-K^m m-3-F^y^/HBL o 

4)vm. 2, 8-7xtyxo'jy-i->f;H, 2, -H-F^v^/i^ p-b Yu^^yVivm^ m- 

8-7xmu'jy-3->f;H, 2, 8~7xfy hKP^y^y;«, o-tFD^ry\yyM. P 

xnijy-4->f;H, 2, 8-7xfyxn»jy-5 -r^y^y^/L^ m-r^yc^i^. o~T5 

fA*. 2, 8-7xfyxnyy-6-^;H N y^y^S. p-^hn^yy/H, m-^hu^y 
2, 8-7x^xxu»jy-7->f;i^ 2, 8-7x o--hn^yy^ p-^ry<y^/W 

fyxnyy-9->f^ 2, 8-7xtyxo»jy g x m-yTy^y^m o-^ry^y^wg. 1 

-lO-4)Vm^ 2, 7-7xmn'jy-i->f;i, -tFp^y-2-7x-;HV7ntf;U, l-?n 

2, 7-7x^x*ol>y-3->f/i^ 2, 7- n™2~yx-;My7°ntf;^#^f^^<> 

7xfyxnUy-4->f;H, 2, 7-7xfyxn [0028] Ri RVRz o^t>L<(i*i^co^ 
2, 7-7xtyxoyy-6-^ 30 4 0^ru-yi/^^ffli. -oztmzti^ z 

2, 7-7xfyxoijy-8-^«, 2, 7 <o09fcLT«7x~/l^ l-^7fvP« v 2-+7f* 
-7xtyxn»jy-9->(;H, 2, 7-7xtyx l-ryhyn^ 2-ryhy/i^ 9-ry 

n)jy-io->f;H, 1 7xty^;H, 2-7x FU/i^ i-7x^yFU/i^ 2-7x:KxHJ/i/ 

l-7x7f7^M, 2^7x7f7 3"7xtyhU;«, 4-7xfyby/H, 9 

is-)Vm, 3-7*J+Tis~)Vm, 4-7x7f7y -7x^y F »J;I/S. 1-^7^-bx/j^ 2-^-7* 
10-7x7f7y^ l-7x^fy 9-^7?-b~7l^ l-t^-Zl^ 2- 

2-yxy^^-7l^. 3-7x/Wy^ bi^~;i^ x 4-fcV~;HL 2-t*7x~7K/l^ 

)Vm^ 4-7x7^fy-/H, 10-7x7Wy- 3 -tT7x_;M/Ua. 4-t'7x^/H;H, P ^ 

2-^t/'J;H, 4-«t/'J;«, 5- -7x^-4->f;H, P -^-7x-;^-3->f;l/ 

**1^/yjWL 2-*^3^r/y/P«. 5-**^ 40 P -^-7x^-2-^lfi, m-^7x-;P 

i/TY*))Vm. 3-77f-M, 2 f-X-;^ s 3 ~4->OP3L m-^-7x-/H3->f;«, m-? 

-fx.-/l^ 2-yf^bfn-^-l >f;l/S. 2- -7x^;l/-2->f;l/S. o-h'J;^ m-FD/l/ 

^^brn-;|/-3->f;PS. 2-y^/Pbn-/U-4 * s p-FUA^ p-t-7'f^7x^l, p- 

->f;l^ 2 -y f-;l/tn^- 5 -A 3-yf- ( 2-7x^TntVP) 7x^n x 3-y^-2 

)V\zu~ )V-i-A)V&^ 3-x+)V\zu-)V-2-4 -^y^a. 4 -yf^- 1-^7^/1^ 4-y^ 

)vm^ 3~y^en-;i— 4->f;i*. 3-y^tr )V-i-ryYV)V&. 4* -^f;i/t'7x-;H^ 

o-/^-5-> f;P*. 2-t -yf^tro-^-4 ->f tf v 4" - t-/f;i/-p-^7x-;l/-4->f;l/ 

/I*. 3- (2-yx^Totr;l^) t?u-/P-l~>f ^ 2-enU;l^ 3-bn»J;l^ IT? 2*^/1*. 

2-X^h)V-l-4 y FU;I^ 4-yfvP-l 2-tUS/-yl/3£. 3-b*U^~;^ 4-tfys^/P 
— < fyFU;^ 2-y^-3-> fyH»J;PS. 4- 50 2—fyF'J/US. 3~>fyKU^ A-4yv 
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V)Vm. 5—> tyVVfVm. 6-4yYVA&* 7 -A — 2, 9-7xt^D'jy-7- 

yKUii*. l—fy-fvKyjWfc. 3->fy>f VF'J 2, 9-7xtyxn>jy-8--f;«. 2. 

4— fy-f yKU/i^ 5->f y>f yH»J^S % 9-7ityxnyy-io->f;i^, 2, 8-7xt 

6~4 V-fyFU**. 7— fV>f VK'JA*. 2-7 >XU*)>-l-4)\,m, 2, 8-7xtyxnU>'- 

'J/^. 3-7»j/i^ 2-^yy77-/i^ 3-< 3-> Oi^. 2. 8-7x^xxnyy-4->r;uS. 

yy77-;P«. 4-<y/77-;«, 5-<^/7 2, 8-7xfyxnijy-5-^/^ 2, 8-7x 

6-^^/77—;^, -f->AV3\) >-6— ' f;PS. 2, 8-7xtyxo»jy 

l-^y<yy7 7^i, 3-4VKyyy?- -7-^1^ 2, 8-7xtyxa'jy-9-(;l/ 
4-^y<y/77-yH l 5— iVKy-fyy 2. 8-7xfyxo'jy-io-^Al. 2. 7 

6-^7^/77^, 7-^/^/7 10 -7x^0^-1-^;^ 2, 7-7xtyx 

2-*sv>vm* 3-*y>jyi^ 4-^y ayy-3-> f/i^s. 2, 7-7xtyxnyy-4- 
un*, 5-*yy;idt 6-dfyy;^ 7-*yy 2, 7-7xfyxoyy-5-^f/«. 2. 

8-*yy;k£. i—fy*yy*at. 3-^y 7-7xtyxn(jy-6->f;H, 2, 7-7xty 

4— fy^pyu**. 5-> ry^/y^ xnyy-8— 01^. 2, 7-7xmnyy-9 

6-4V*S9Mt* 7— tV*S9ML 8-4 -4>m. 2, 7-7xtyxayy-lO--f;H. 

y^7'J;H. 2-^fy^y-;^ 5-*y*ittJ i-7xty^«, 2-7xty'-;«, 1-7x7 

6-*y^y^P*, f-r^-yUS. 2-7x7f7y^ 3-7x7f 

2-*;w<yy;«, 3-*;^N*yy;i«. 4-#/i/A r^-;^. 4-7x7^-7^-^ i-7x7^ft 

VUA*. l-7xt««J5?=A*. 2-7xfyX i^/l^. 2-7x/*-n'-/l^ 3-7x7^fty 

'Jy-M. 3-7*-*-y;*usfcyi*. 4-7xty 20 4-7x7^ty-;«, 2-^-9-yy^ 
xyy^ 6-7x-t^y^'-;kS. 7-7xt 4-^-9-yy;ws. s-tf^-r/y/i^ 2-* 

VXyi/'-;^ v 8-7xtyX'Jy-;H, 9-7x 'W^ryUAJt 5-*W7y'J*l, 3-77 

^yxy^'x/i^ io-7xtyxyy-;U > 1- -f~;i^ 2-f-x-;^ 3-fXX/l^ 2-p<f- 

7?!)y-m 2-7?ys*=**, 3-7*?'^- ;Ptfo-;P- 1 — iA&. 2-^f-;Pb'D-;P-3— f 

;l<*. 4-7?'Jy^H, 9-7?yy^S, 1. )Vm. 2-*^1\,Mu~)V-A-4lV^ 2-^)VM 

7-yx.i->X<aV>-2-4>l>m^ l, 7-7xfy n-)\,-5-<l)V&, 3-^)V\:u-)V-l-4>V 
T.nyy-3-^/H, 1. 7-7xfy7n'jy-4 3-^^tTo-^-2-> f 3-^f;l/tn 

f;WS, l. 7-7xty7oyy-5->f;H, -/P-4-4/I/S. 3-^^-;Pfo-;p-5->f;^ 

l. 7-7x^-yxnyy-6-^;p». l. 7-7x 2-t-yfvH? a-^-4-^;Wi. 3- (2-7x 
tyxo'jy-8-f*a, l, 7-7xtyxnyy 30 -^yobvi') tra-;t— 2-^iv-i 

-9-4 lV&^ 1, 7-7xtyxo'jy-10--f;P -> {>Y»M&^ A-*+)V-\ -4yYVM£. 2- 

1, 8-7xfyxnyy-2-iM, 1, 8- r ypvA>m^ 4-^^-3— <yny 

y^i-yxxi^y-3-4)vm. l, 8-7xfyxo 2-t-7^-;n-4>-h'y/pg N 4-t-7f- 

yy-4-> f/PS, l, 8-7xtyxoyy-5-^ ;H-> Cx^y/PS, 2-t-y^3->f 

1. 8-7xtyxoyy-6-i^ 1,8 4- 1 -7^3-4 >Ky/i^#w tits. 

-7xfyxn'jy-7->f/n 1 1, 8-7xtyx [0029] Ri j4tfR 2 «fet<iii»)M 

n'jy-9-' (/I'*. 1. 8-7xfyXQ'jy-10 ft2~3 0iOT;P3dr^;P#^;PSJl-COOYt^ 

-> f^S. l, 9-7xtyxnyy-2-^;H. 3*u Y<r>mt LTJ±y^;i/g. x?-;i^ rnbVP 
l. 9-7xfyxnyy-3-f;H. l, 9-7x -fy7ot*s. n-y^-)um. s-y^i-*. -f 

fyxnyy-4->f;^ 1, 9-7xtyxayy 40 yyf-;us. t-yf-;i^ n-^y^/i^ n-^ 
-5-4/1^ l, 9-7xtyxDyy-6->f/i/ n -'vrf-zt-*. n-^-^f-;^ tb'n^f^ 

1. 9-7xtyxnyy-7->{;U > 1, 9- *f7Pg, i-bKndf>x^i^ 2-tFD*^x 

7xtyxnyy-8-^f;H. 1. 9-7xfyxn f-;^ 2-hb'o^Hy7f;« > 1, 2-yhF 

yy-io-^s, 1. io-7xtyxoyy-2 o^yify«, 1, 3-ytpn^Hy7tie;i/ 
— ' uvm. 1. 1 o-7x-fyxDyy-3-^/PS. 2, 3-^hKo*^-t-7f-A^ 1, 2. 3 

1, 1 o-7x+yxnyy-4->f^a. 1. 10- -hytHo^-v-yntr;^ ^on^f^n. 1-? 

7xtyxoyy-5-' OPS. 2, 9-7xfyxo nnifM< 2-^Dnxf;H, 2-?nn4y7 
yy-i-^f/H, 2, 9-7xtyxoyy-3-^( 1. 2-y^ouxf;n, 1, 3-y7nn 

/PS. 2, 9-7xfyxnyy-4->f;«, 2, 9 ^y7oe;«. 2. 3-y?oD-t-7f-/i^ 
-7xfyxoyy-5-^^ 2, 9-7xtyx 50 1, 2, 3-by?nn7nhVH, 7ut^f;H, 
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26 



1 -yo^x^g. 2-yu^x*/^ 2-/Qt 
AV?*ML* 1. 2-y7ntif;U, l, 3-y-* 
ynt-f y7oe;H, 2, S-yVot-t-W 
3t, 1. 2, 3-F'jya*:rab7!^ 3-Fyf7P 
g l-3-KX?-rt^ 2-3-Kxf-;^ 2-3 
-MV/tn*. 1, 2 -5^3- Fx***. 1, 3 

-s/3-F^yratr/^ 2, 3-^3— F-t-y 
*h)V£. 1. 2. 3-F'J3-FTPf;^ T$yy 
^>vm. l-7Syxf;«. 2-TS/x*^ 2 

-rsy-fyy***. 1. 2-^'rsyx*;i^. 
1, s-^'rsy-fyrptf;^ 2, 3-^rs/- 

t-7?-A<Sk 1, 2, 3-FUT5yyubf;l^. 

ryy*/wg. l-^-ryx*;^ 2-^ryx** 

X. 2-isTS4V7+lV&^ 1. 2-yyryxf;l, 

1. 3-i^ry-r yrne**, 2. 3-s^r 
y-t-y*;i^. i,2, 3- F'Ji^ry to tr* 

^xhayf-;^. i--Fnxf-^S % 2--ho* 



10 



*x*/|^ 2--Fn>f yr*A* % 1. 2-^-Fo 
x*i^ 1, 3-y-hD^yrnt;«. 2. 3- 
y-Fn-t-7*/^ 1, 2, 3-F'J^Foyp 

[0030] Ri RVRt c0^t>L-<Ji*E^co^ 

F»jx*;^y^s. h'jToe^ijAa, f»j 

yf-A^'J**. F'J^y^y-D;^ F >J^**^ 

[003 1] An fcAr 2 &tmi fcR2 #3lWo}£ 
Ut6] 





[0032]±E-«^(B) fcfcv^T. A' ti. TIB 

HKse ( 2 ) ~ < 1 2 ) frt>m£tiz>mz'h 0. am*. 

L < »i*»co^Sc 1 ~ 3 0 ayrt^Mt. XttWfc 



a* \rrv—)VTi 

[0033] 

[<m 
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(15) 



{1 2) 



*2 
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(2) 




(3) 



(S) 




(7) 



(4) 



(6) 



(8) 



Ri R 2 



N 

I 



(9) 




(10) 




O 1) 



[0034] <2)~(12)*K An ~Ar 

~3o«oru-;^ An immhLKummom 
mmsooTv-^ym. An «4gjfti>L<i4i§ 

B$o^&6-3 003ffico^#$$a-c&£„ Ri 

-ham. isTsm. s&hi< imsmomm i - 

o ov- ?nm/«. l < imm&smm i 
~3o «7;P3^ mm h l < temw&om®. 5 
-4 o mmmtmm. wm%> L<nmm&<7>>m 
1*2-4 ocrmmmmmm . w8u>L<im ! mcr>&i 

<0K*St2~3 0<^)T;W3>'^*;^-;^ UfttL 
is>\&Tb&. tt:. An tAn RVRi tR 

[00 3 5]H&5UB)<0 < 2 ) - ( 1 2 ) ^{cfcft* 



*&An -Ars „ Ri RTfRz OJH*tffl4. HKsfc 
(A) 0) ( 1 ) ~ ( 1 1 ) 5S£*i«-&An -An „ 
30 Ri &X/R2 tW&Tbh. 

[ 0 0 3 6 ] ( A ) RV ( B ) c7)#Sfct>^g 

mm. mmtKammmcnT^^^m. ast>L 

6. HfcUA) Kfctt&sU 1 ) - ( 1 1 ) „ 

atxHs^ (b> tfefts^e ( 2 ) - ( 1 2 ) 14. zti 
5-3 o<Di'7vTii>*}i&ewmztix^&km l 

[0037] *?|BB(7)HI^ (A) m(B)tmit 
[ft8] 




[0039] 



*50* [ftl 0] 
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(BID 




(DM) 



[0042] 
HL13] 




50 [0043] #3Sffl«_h!£HfcS (A) Mf (B) <n% 



35 

( a ) xi$ < b ) mmwtt&to*mki> t<im 
xummmtf. ine-s^ (a)x«(b> 

[0044] ifc, MfaSBt/l**. 3t>lzTV->UT$ 

( c ) x-^iih r y -/i-r 5 ^^fe^iaF^ u*. 

[flU4] 
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vl- isfn^isfrttz/m?) . &KiHK6~4 0 

or y -/i/g. ©ism 6 -4 o or y -/pg-cs&s 
<ut r s / 6 ~4 o or y wr h 
xxf;H. I^IU~6or/i^/i^£#f&x.XT 

ta. An &^Ar 8 <ommm*6^2o<7>%& 

m&tlXii. Are 0£SJ§&#6~4 0O5£g$igCD 
9^^S#6~2 0Oi>«*W£>ft&.. nary- 

^rsy-fk-^o^ifcLTJi. h'j7x-;prsy. v 

[0047] x^yn-r 5 Wfcftftfc LTHL TE-JR 

^ (D) rfe&ftsxf-y^rs^L^tfffiU*. 

Htl51 



(C) 



(^+. Are fcL ^^6-4 0<^#i£gT*& 

areas. ) 

[0045]Are <F>$8m.tf6~~ 4 0 CD5r*&£<7> d 
«F£U^^6-4 0^TU--/PS£ LTti. 

tfl'-JK nn-;k t'7x^/k ^-7x-;K trn 

A\ *^^'TVU;K y7x^ryh^;k Ay 

MtLxit. 7x-i/y. ryf^-i^ 

7im'Jl/^ tv~l^y. nn-i/y, tr? 
x^i/y. ^-7x-i/y, trn— ywy, 77^1/ 
>\ f*7x^i/y. ^y/ft7x^i/y, ^if^' 
r x /yi^>. y7x-^ryh7^i/y. jywis 
y. tawwisy. bru^i/y x ^yy^yywy. 

^tamatcj: 0 b&£*it wt *> «fc < . m t ^mm 

t-yf-;PS x ^yf^ v x?o^ 

n-7P^yS, s-yh^yS, t-7b*is 



20 



Ar 10 



[0048] (5«tt>, Ar 9 {i x 7i-l/y. t'7i- 

^-7i-i/y, xf-zi^y^xf-y^ry-i/ 

>'J;0 : 5r-&2fiB«OSTJ)»). AniXWrull -eft 
-efiSfcfcfc % **II^X<i|itiSt&#6 ~ 3 0 05f#&« 
An . ArioSVArii«aKSilV^Tt>J: 
<. ArioSt^Arn(0^^<i:t,-^r^f-y^aT- 
aa$n-CV^„ n{i. l-4(7)^:-CJ>l.„ ) A 
r 9 . Ano&X/Ar ucr>mmtlX^ liilBHK^ 
( C ) (O A r e TWfc i>Ofc mKXt^Wf^il 



[0049] *5£HBti>(tswsE hm?<?)m?ffim<7) 

30 S^t LT(±, tESBltfi^M^ 1 Mhh^±2 

mmMMttimkxh*). mm. mm. m&) . 

mm. rnimmi. mm. m : mm. m*) . 

mm. mmm. mm. mm) . mm. m 
m. m^mmm. ng) mv)tmwmft>ti&« 

tixi>x<. moiBLmmm. mm. nmmtt 

[0050] ttz. xwm-kmE Lm^wm t^m 
mic. zmmtzmmximmtimMmnm 
40 mmz. ffii&v-'*yhZtt-t6m?tfh&„ -r-r 

7*#u*bl r;^yddS^Jg. r^* 
y ±ia^soi!^ft. r^* y ±^js<ovnu y >ft 
r;^y#jR<7)»ism. r;^y±s^so*tl 
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fFSU4bcKK-'tyhfc LTtt. Na {iOmm: fc. €^ii«£«j£^**^t£!|fj#. ttBAXiift 

2. 36eV) . K (tfc*W&: 2. 28eV) . Rb m<r>m®mMTbS>Ztm±U\ W.?®mitf 

(mm. : 2 . 1 6 e V ) tiXVC s : v!l*l.^^gtt»MT'fli^$ilTV^(f v J; 0^®^ 

1 . 9 5 e V ) *>£>&6ffif*>£>gfl$*tS4«5r< fc t>- ^-?X;Ky h«ftBSKK£ 
rxnriVi] V&m*. Ca 2. 9eV) , Jf^S*4i fc#T'§ *. iOi5=fc*«Mt-&* 
S r (flSHft : 2 . 0-2 . 5eV) , RVB a (ft fc LTtt. JjELfcT** U^S^a^-f K. TA- 
WIS : 2. 5 2 e V) *»fe*S»*><J>^?$flS^ *y±3&B*A-29 f -}--'f K. 7A#y&JSWNO^> 

2. 9eVJXF0>t>ff)imz#±l,\\ Ztlt>V>o*>. tit. 

JOffiUtfBcttK-^VMi. K. RbMCs*' 10 [0053]#&W:ffcELSi^l©ffiti. iHl£]E 

T* 0 . $ hlZ% £ L < «±. R bXliC s 0 . gfc 4 . 5 e VJ,:LL«9tt*W$t£irf & C t *^5«WT'^ 

izMjcWifrm, < . S^&AtiKttibtmd'fioKftrc ft>f y -J>7 (ito). mm ( n e s a ) . 

*>m*u.„ *fc. tt*ras*-'2. 9evjar«S7cit *fl^xi4«jwt* : F^aA.t-6B«rc'» mm 

m. CstNa, CstK, CsfcRb&S^liCs S:. Xtryn-T^ y^^KJcSJgja&r&i&ffl^S.r 
k N a k K fc <m^itffCt>Z> Zbimt U'„ Cs 20 tffT* h . **WCD*»E L^fcffl^S . mEHR 

fcffl^fctfT^tr^fcfcJ: 0 . S7cKf]£*MttW:% S (A) X(i (B) r^ftSfl^fc^rrSfflfJIS 

m&Zttf-CZ . m^^i^ogsJnKJ: 0. IrtgE lg«Ji. H*g|;irife. (MBEft) 

l*^ ti;tt&IBlses^iJa±^S*Sr-(b&i0/i>iis . tt$&tfcj»j&> LfcigiK^T -i -y ty/a. Xtya-f 
[0051] *y%H8c7)*l8E Lfg^i N ltSk#gl»K y^a. ^ftXf >T£. Mg, a-^a 

X. m^&Am^Z-ttZ, Z: ttfX'Z Z<7)£ d& £MR3*i&Vv&(. -«ttc^J|[*^-rrSk ty*-;p 

IgMHfcfc LTtf. TA-jfr 'J&Jft&Any^ h\ TAX? 3^>:?«£ t J H"< . Mtc^-r^i. fc©V^EpJii«E* { 

m&TiVt)V±gm&>\v?yimii>t>*j:&mfrt> 30 mcoKH*J»iLU. 

mmZti&'J?%< k t,-o^Jg^-^Bj$-ttffi-rSiO*i [ 0 0 5 4 ] tlhiOJ: 3 *I8E L*^*miSl 

+4 vrnx-mfoztix^tM , m-itx&zz t>izm±. nm.vmmmk< . fe*es*>*©< . wfe^ti^t 
$-fr&^fc*5-e^s^-effi lvk mmiz. m lv^ s^tga^tttM^w«ELS^^#s^fc 

T>V* >J ^S^r? y^-f H t LXit. mm. L i t tfX'Z . ^ ^WSE Lfl^i, 

O. LiO. Nai Naz Se, NaOfAflft if itf l^t'ffl777 h^;kf U7I/>f?cOfBE 
*U ffi U^TA*'J±S^Jg^ay^ Fk LX TUy^-. Mf< X~rVA<ryf\v9 

l&. CaO. BaO. SrO. BeO. Ba YX\mmmnm.. Mi»T. T^-t^ 

BW\nyytotob LXli. Mm. LiF, NaF, 40 [0055] 

KF.LiCKKCUNaCl «eWf^O> . * [IQftW] HSfcgll^ fflV ^T*||HB^ $ A>(cpL < 

Jt. L^TA^r 'J±^«WNo^-*y-fk!H!ifc LX ISmt&iK *miiiZtii>cr>gmmizmfcZti& t><7) 

li. mm. CaFi , Ba F2 . S r F 2 „ Mg Tli^VV 

F 2 . B e F2 mcr>7 y-ft^ 7 yftft£»koy\n^ ^t^l (it-&® ( A 1 ) c^fig) 

yfl:iH9*W^ii^. ( i ) 9-<2- ^-7^) ry h7tyco$f$. 

[0 0 5 2] WTmmmmfct&tmftbLXli. B Ar#HMT. 9-7^7^ 9* >-<3g. 12minol). 2-r- 

a. Ca. Sr. Yb. A 1 x Ga. In. Li. N V 9Vy$nym2M, 14m«ol, 1.2eq) . fh7^ 

a. Cd. Mg. Si. Ta. S b&lf Z n<7^->5r< fc ( h 'J >) A'7y>)A(0) (0.28g, 0.2 

i>— -X^m^tMim. mt^X\&Wft^kWt<0 4wl, 2SPd)^^ h^^x^y(40iil)^«iJSL. 2I« 
-STOXIiZami£7)ffl^i>it*W^<t^„ i 50 ^rh'J>7A*}§«(4.5g, 42mnol, 3eq/20ml)^Jnx.-C 
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>\ T-fehyT-a^LTMfeaftc(82%, crude) £t#fc„ 

TlfgLT$3tfe®tt(2.7g,JR* 74%) Z<?>i> 
0>fcL 'H-NMRtJ:09-(2-t7fW 7>h7-b 

1 H-NMIi (CDCh. TMS) S 7.2-7.7 (9H. n), 7.8-8.1 (6 
H. m), 8.51 (1H, s). 10 

(2) 9-^0^-10- (2- ^7f-/U) 7yr-5-fey<7)£j£, 
9-(2- ^fvW T>-h7-fey(2.78, 8.9mmol) 

(N.N-Sotf-rt'jM^rS F) DMF(50»l)fc!g)®U 
(N-yuW^iK) NBS(1.7g, 9.6mnol, 1. 

leq)<7)*8*DMFig?8(6ml) ^JntT. gia-C10l$ISa 

ffU -HfcSScMLfc. «^^iBj^*(50i.l)T-«RL. 
%JM» * 9 S->VXi$tft LT$3tfefflflc<3. 2g. IR 

$94%) £f§7t. ^I^t^ti. 1 H— NMR(cj; *)9-~? 

o*-lo-(2- -Ty+iV) t> h 7-feyfc mfcZiVc . 

'H-NMR (CDCh. TMS) $ 7.2-7.7 (9H. m), 7.8-8-1 (4 20 
H, ■), 8.62 (2H, d, J=8Hz). 

(3) 9-(4-(2,2-^'7x^h'^) y^-M -10-(2 
- -tyf-A) TVYy^V (itSm (Al ) ) 
Ar#ffl^T, 9-7d*-10-(2- TVYylzV 
(3.2g, 8.4mio1) . 4-(2,2- y7x^b'"/K 
A-iKnyKtefig, 9.3mmol, l.leqh fhy*X (h'J 
7x-WX7^y) ^5^A(0)(0.19g. 0.16mol, 

2a>d)5rh;^xy(30«l)tc§|}SL. 2M£Itf-r-y>7.M< 
J§?S(3g, 28nnol, 3eq/15ml)?rjDi.T10^lB£L3t <> 
SJE^Bj^B'JU r-/l^xy, .x?y-/l/c«fci!» 30 
LT^fSfe^fcO^g^mi., ^tL^^aSh;^x>-(40« 
DHMU m&£. ^'JLT$8tfe@flc(3.4g.JK>£ 7 

3%) z<Dt><r>0) i u-NMR<r>m%mmmT 

'H-NMR (CDCh, TMS) S 7.15 (1H. s), 7.2-7.4 (17H, 
m), 7.5-7.8 (8H, m), 7.8-8.1 (4H. m). 
$4>fc. #£*Ut®flc(3.4g)£340 r/10-6TorrTl^ 

mmmwttz c tj: o$3tfeigtt(2.9g) ^ 

<?)i>to{i, fdms (7^-^Kfr/-7y 3 y7X 
#l»r) fcJOBWft (Al ) T'$>&ZtZVmLti„ £ 40 

FDMS, calcd for Cj4H3o=558, found n/z=558 (M+, 10 
0). 

Amax, 397, 378, 359nm (PhMe) 
Fnax, 438nm (PhMe, Aex=397nm) 
Ip=5.71eV (lOOnW, 27Y/eV) 
Tg=108'C. 

[00 56] 6£fl2 (fl^ft (A2) co£j£) 

( 1 ) 9-6,5- y'7ut7x^;W TV\-y*L><ry&®. 50 
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Ar#H5Tr\ 9-3-Kr>h5-t>'(8.7g, 29w>l, 1.1 
eq) , 3.5-> ; yDt7x^-Ko>'lE(7.3g, 26molK 
r h y^x ( HJ 7x y j » *y i/«7A (o) 
(0.67g, 0.58mmol, 2%Pd)£ F^xy(80al)fcSSL. 2 
M^^-hU>>/x*^)g(8.3g, 78mmol. 3eq/40iDl ) £ Jn 

LTftfe@flc£#£. Ztlt: : J7xmX?y(2M)< l zm 

?*LT$3t£Hft(5.1g,JK$ 48%, I s ' crop) h 
I^5A^n?h/57-( (^ytfy^/^ifj^ 

(4.2g,lR$ 39%,2»'crop) £ff-. $3tfc®tt 

(9.3g.JD» 87%) Zfttz. CC0i>C0ii. 'H-NMRC 
<k 99-0.4- 5/'7Dt7x-;H T>Yy*ytm%.2 
titz. 

'H-NMR (CDCh, TMS) $ 7.3-7.6 (8H, n), 7.85 (1H, 
t. J=2Hz), 8.0-8.1 (2H, ■), 8.49 (1H, s). 
(2)9-(3,5- y*7x^7i^) TVYy*L><ry& 
file 



IS*~r\ 9-0.5- y7nt7x-;H T>hy-ty 
(5g, 12mmolL 7x-^n>-iS(4.4g, 36miol. 3eq) 
. Thy*X (hV7*-)V*Xy *y) JVyWJ* 
(0)(0.55g, 0.48mmol, 2XPd)^ h^xy(lOOnl) (^*» 
2MB?K^hy'7A*^jE(llg, O.lOmol, 3eq/50nl) 
SrSDxTlO^fS^t^. R)SS-&ll5r^iJL. 
^>*«®*^]K. 8ffl^*(50«l)-eiJfc?K «SST7^ 

*7A?a?hy77< (^»J^^-*;P/'s.df-i)-y^ a.^ 
-9-^+3% y7oo^?y, M^t^^y 1 10Z 
nn^^y) "C«i?LT^IIfer^>TX@fi|c0.6g, 
74Z) CKOkOti. 1 H — NMRS.tf FDMS 

09-0,5- y'7x^7x^) ryh7-feryfc|n| 

1 H-NMR (CDCh, TMS) 0 s 7.3-7.6 (10H, m), 7.7-7.9 
(8H, b), 8.01 (1H, s),8.05 (2H, dd, J=9Hz, 2Hz), 
8.52 (1H, s). 

FDMS, calcd for C3 2 H22=406, found m/z=406 (M+, 10 
0). 

[0057] ( 3 ) 9-7"Ot-10-(3.5- y'7x-yP7x 

-M ryhy-tyco^ig. 

9-(3,5- y'7x-^7x^) Tyhy*y(3.6&, 8.9 
mmol) ^iE*DMF(60ml)tS5SL. NBS(1.9g, 11m 
mol, 1.2eq) 0te*DMFm6L(W trMlX. WAT 

lmmsmt. -mmtt^ kib^^j^*(5o»i)-c 
mil. mfrzzm. s-)iTmLxm$$mfc 

(3.9g,JR$ 90%) Cl<7)t<7)(i. 'H-NMRK 

J:09-7'n^-l0-(3,5- y'7x-;P7x-;H r> hy 
■feytiaiS^iut. 

1 H-NMR (CDCls, TMS) 8 7.3-7.9 (18H, 11), 8.01 (1H, 
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t, J=2Hz) ( 8.62 (2H,d, J=9Hz). 

(4)9-(4-(2.2-y'7x^t'^) 7x^)-10-(3. 
^'7i^7x-;K7>h7-ty Ut^S (A 
2) ) 

ArgHSlft* 9-7*Ot-10-(3,5- y'7i^7i-W 
Tyhy*y(3.9s, 8.0bbo1) . 4-(2,2- ^*7x^/H: 
— ;k) 7x-;U^'nyif(2.7g, 9.0mBol. l.leqh fh 
7** ( h »J 7i-;^7 -f y) KjWMQ) (0. 18 
g, 0.16mBol, 2»»d)^h;Pxy(30inl)fcg}SL. 2M0S& 
-^MI'7A7k^fS(2.9g» 27bbo1, 3eq/15Bl)£iD*.T10 10 

y+20X y?nn^^y) TH!l!LTefeiaft<4.3g.JR 

^81Z) ^<?)i>«0<0'H-NMR<7)ii^gm{i 
BT«>Jt3-tt&->fc. 

!H-NMR (CDCh. TMS) 8 7.15(1H, s). 7.2-7.5 (24H, 
b), 7.7-7.9 (10H, b),8.02 (1H, t, J=2Hz) . 
^^>(C. &£>iU:Hti£(4.3g)£360 tyifr 6 Ton"Cll$ 20 

l3#«»SSi-Si t KJ: 9$3SfeHft(3.2g) Cl 
cOt^ti. FDMSfciOaW^ (A2) Z'$>&Zk£ 

FDMS, calcd for C52H3 6=660, found n/z=660 (M+, 10 
0). 

Amax, 397, 377, 359nn (PhMe) 
Fmax, 435nn (PhMe, Aex=397na) 
Ip=5.82eV (lOOnW, 60Y/eV) 

Tg=120"C. 30 
[OO58]£j£0!3 (fl^ (A3) CO&fo) 

( 1 ) 9-(3,4- y7nn7i^) T>by*:>(D£&L 
ArSHftT. 3,4-^*^007 x^;^n>-l!(2.7g, 14a 
mol, l.leq) % 9-70^7^1- 7-fey(3.3g. Bmmolh 
7^7*X ( r- ij7i^*X7 * y) ^5yW(0) 
(0.3g, 0.26nmol, 2%Pd) £ r-^xy(40nl) 2 
M^S^MJ'XM<j§St(4.5g > 42mmol, 3eq/20ml)SrJn 
xTlOi^^SLt. KlS£^£^B1LTPdi|£Bfe 

*8K^ir«JI£-#HL teW^g*(30»l)-ca#. 

ssKv^^^Atnag. mms&Lxwm&xj 40 

T^&Hft(3.7g,JR* 88Z) i<0*><Oli. » 

H-NMRfcJ 99-0.4- y?nn7i-f) 7y r-7 

iH-NMR (CDCI3 , TMS) 5 7.2-7.7 (9H, 11), 8.02 (2H. 
dd, J=7Hz, 2Hz), 8.48UH. s). 

(2) 9-(3,4- y'7i-;l/7x-W T>Y*7*:><7>& 
j£ 

Ar#fflM~r\ 7x-;^n>K(3.6g, 30nmol, 2.7eq) 50 
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. 9-(3,4- y?D07x-;W ry r-7-fey(3.7g, 11 

Bmolh y?DDh'X(h'j7x-m7<y) 
77KII)(0.72g. l.lmmol, 5XNih h'j7x-^*X7 
*y(0.58g, 2.2imol, 2eq to Ni) . >J y|fe!r 'J «7 A* 
fl9tj(16g. 60nmol, 2eq)S-i|*h;Pxy(80Bl)fc!gjS 

1. *mn**>Mitz. zm^&mtttwii. ma 
AJS*(30mi)t^. %m?m/'yj>T'&m. m&w 

~?< (i'»$y)V/'^**Fy+m j^oo^y, a. 
*D-y+20Z ^nn^^y. Wmz^^y+m is 
7kiu*?V) "C»SLTe€i@»:(3.7g,JR$ 83X) * 
i«t,CO«. iH-NMRSl^FDMStJ:09- 
(3,4- y'7x-^7x^W T>hy-t>tn%£tl 
It. 

*H-NMR (CDCI3 , TMS) 8 7.1-7.7 (17H, m). 7.8-8.1 
(4H, b), 8.49 (1H, s). 

FDMS, calcd for C3zH 2 2=406, found b/z=406 (M+, 10 
0). 

[0059] ( 3 ) 9-(3,4- y'7 x-^7x^)-10- 

yttryh 7 

9-(3,4- y7x-^7x-W T>-h^-by(3.7g, 9.1 
mmol) ^*l*DMF(50Bl)fc.*gSL. NBS(1.8g, 10b 
mol, l.leq) «Dif*DMF^?ff(10nl)$Tjni.T. 50°CT' 

oaDx-fflgiL. mmwi *?y->uximtxmi 

£fflft(4.2g.JR$ 95%) £#7t. dOt^Jl. iH-N 
MRfcJ:»)9-(3.4- ^'7x-^x-;W-10- 7at7 

iH-NMR (CDCls, TMS) 8 .2-7.7 (17H, b), 7.85 (2H, 
d, J=8Hz), 8.61 (2H,d, J=8Hz). 
(4) 9-(3,4- y7i-^7x -)U)-10- (4- (2 . 2- y'7 

x-^b-;W 7x^) ryi-^y (fl:^ (a 
3) ) <r>£$L 

ArSPffl^T. 9-0,4- y*7x^7x^)-10- 7at 

ryh5-by(3.og, 6.2Bmoi) . 4-0.2- y7x-M* 

—)V) 7x^!i'nyi(2.0g, 6.7maol, l.leq) ^ "fh 

g. 0.12mnol. 2ZPd)^ h^xy(20ml) tSSL. 2HKK 
•^b»J»>A*^fK(2.1g, 20bbo1, 3eq/10Bl)^Jni.T10 

a^L-C^*f«(3.7g)3:tl^. i^gtEh^xy 
(40b1)KSSL. ^S'JLT^IIfe@ft(3.6g.JR 
$ 88Z) Z<Qi><?><7) iU-NMRCVmg&mi 

'H-NMR (CDCI3, TMS) 8 .0-7.9 (36H, b), all-H. 
S^K. #^>il^af*:(3.6g)^340 r/10- 6 TorrTl^f 

<oi>ff)H, FDiwstioae^j (A3) X'hhzti 
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vmtti. tfz. Eg. i pWTg<Dmim%t:aT 

FDMS, calcd for Q>2H36=660, found a/z=660 (M+, 10 

0) . 

A max, 398, 378, 359nm (PhMe) 
Fiihx, 437nm (PhHe, Aex=398na) 
Ip=5.82eV (lOOnW, 64Y/eV) 
Tg=12ZC. 

[OO6O]£j£0l4 (^!fij(A4) ) ay^iSL 

( 1 ) 9-(3- ;on7i-W TVYy*:V<r>$:$L 
Ar#ffl^T. 3-?007x-7P#oy$(3.3g, 21nuaol, 

l.leq) „ 9-7ttYyhy*:y{5.0g. 19mmolh fh 

y*x ( h- >)y*-ii>*xy 4 y) JtyVVMQ) (0.5 

g, 0.43mmol, 2%Pd) £-r-/lxX60ml)td883U 2Mk 
K^r-'J^Tk&JBtte.Sg. 64aa>l, 3eq/35ml)£J|);iT 

lonsiasifiLfc. wE«^a»&w«H£4r«. mm 

LTHfe^;^#/c„ Z-tv*i) y&m^Yyyyi 

x%m®m(5.2g,fm 95%) zmaxt^ 1 

H-NMRti09-(3- ?OU7x-;W TW^^S 

iH-NMR (CDCh, TMS) 8 .2-7.7 (10H, ■). 7.7-7.8 
(2H, m), 8.48 (1H, s). 

(2) 9-(3-(4-7x— ;P7x— ;P) 7x-;H 7>-h5 

Ar#ffl^T. 4-b'7x-;l^Koyi?(3.6g. 18mmol. 1.3 
eq) . 9-0- 7DCl7x-;W T>-h7-fey (4.1g, 14 
mdoI) , y^DOd.l' - h'* (i/7x-^*X7-f 
7) 7xU-t>") ->/^/KII)(0.3g, 0.44mnol, 3%N 

1) . ^'J^Bb^U^AdOg, 47nn»l, ^Teq)***^ 
^^•y(70»l)fc@jSL. 90TXT BOTnS&Ui. 
^^Bjfc<K(50il)th;Pxy aoomi) SrJD;*.. 
#SStU &ft^*(30ml)-ei£i!>. Mtv^S^-M? 

sat, ^«s*LT^ifea«cSr^„ ztimsu? 

LT^9S-/UXimLX&&M*(4.&&Mm 842) £ 
i«t><7)<±. iH-NMRtJ;09-(3-(4-7x- 

iH-NMR (CDCb. TMS) 8 .3-7.8 (19H. ■), 8.03 (2H, 
d, J=7Hz), 8.49 (lH.s). 

[006 1] (3)9-(3-(4-7x^P7x-;P) 7i- 

/W-io- 7*Dtryh7ty^)g 

9-(3-(4-7x^7x-;W 7i-/H 7>h7-by 
(4.8g, 12nmol) J|*DMF (70ml) fc^JSU NBS 
(2.3g, 13mmol, l.leq) <^*DMF^jg(15ml)Srj!nii. 

x. 4ox:xi5m».Lx^.fm^^^-izm^L 
ztm. m&xi m®& u -**sui. sa& 

MSmZMSOnDX-mil. WtZZWL **J-)VX 
^LT^HfeH«c(5.2g,)R* 89%) Zcr>i>cr> 
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12. 1 H-NMRfcJ;09-(3-(4-7x-;l/7x-;l-) 7 

xrvw-io- T'ntryh^-feyti^^tLt. 

iH-NMR (CDC13. TMS) 8 7.3-7.8 (19H, m), 8.61 (2H, 
d, J=9Hz). 

(4) 9-(3-(4-7x^/P7x-/l-) 7x-;I/)-10-(4- 
(2,2- y7x-M'^H7x-/P) T^r^by (-ft 
(A4 ) ) 

Ar#H^,T. 9-(3.4- ^7x-;P7x-;W-10- 7"Dt 
Tyh7-fe>-(3.0g, 6.2mmol) „ 4-(2,2- ^'7x~/H: 
10 -)V) 7x-;^D>K(2.0g, 6.7mol, l.leq), fh 
y*X( Mj7x-WX7^V) A-5y>)A(0)(O.H 
g. 0.12mmol. 2%Pd)£ WK£ >• (20ml HdiiSU 2M^& 
^h'J«>A*^?B[(2.1g, 20»mol, 3eq/10ml)£flni.T10 

mLxw$®m±%fz. z-tizmmv)v*y(?m) 

fc«BU 6JiyLT^fea^(3.og,JK$ 73 

%) £cOt>W5 >H-NMRcoa!^Smi±JaT 

!H-NMR (CDCh, TMS) * 7.15 (1H, s), 7.2-7.4 (22 
20 H, m), 7.6-7.8 (13H. «). 

S&fc. *§£>*l*:ia*(3.0g)£340 X:/10- 6 TorrTl^ 

oi>o»i. fdms£J:9@W!Bj (A4) xb&zt* 

FDMS, calcd for C52H36=660, found n/z=660 (M+, 10 
0). 

A max, 397, 377, 358nm (PhMe) 
Fmax, 434nm (PhMe, A ex=397nm) 
30 Ip=5.83eV (lOOnW, 82Y/eV) 
Tg=115r. 

[0 06 2] ^-fiECT5 (-ffc^S(A5) ) <7i£tfL 

( 1 ) 9-(4- ?un7x-;W Tyhy*><r>&& 

frmmr. 4-^nO7x-;^oyf(5.0g, 32mmol. 
l.leq) „ 9-7'Dtr>'h7-fey(7.5g, 29mmolh fh 

7^fx ( Mi7x-;i^*X7^y) n7y'i>A(o)(o.7 
g, 0.61mmol, 2XPd) £ r-^xy(lOOml) izmMl. 2M 
MlH-h'J^ATlc^dOg, 94mmol. 3eq/50ml) SrJPX 
TlO^fS^Sgt^. KJSS^£^SiJLTPdE£l»#. 

40 *>m*t>G®m*ftm. e«*is*(30mi)T^. mm 
~?y*is<7J>x&m. mm%£ix£i®mznti. c 

*t2r»Mx^7-;K50ml)^}St. JfcJ^^Sl 
y-^T^tTfife@*(7.7g,JR$ 92%) £|#3t„ ^ 
>H-NMRfcJ:'39-(4- ?007x-/H 

'H-NMR (CDC13, TMS) d 7.2-7.7 (10H, m). 8.02 (2H, 
dd, J=7Hz, 2Hz), 8.48(1H, s). 

(2) 9-(4- ?dd7i-;|/)-10- yo^ryhy-by 

50 9-( 4 _ ^ot37i-W T>-b7-fe^ (4.0g, 14mi»l) 
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^*E*DMF(60nl)tSJSL, NBS(2.5g, 14mnol, 1 
eq) ^*t*DMF$$(10nl)£flu;tT. £&T7l«i 
frU -BfeflScKLfc. &I5&-^£*(70b1)T'#3?U 

mm) £®tz. ZOhCDlt^ 1 H-NMRfcJ:09-(4 
- 7oo7xx/p)-io- -fn^Tyhy-bykmfeZti 
fc. 

iH-NMR (CDCI3 . TMS) d 7.3-7.7 (10H, ■), 8.60 (2H. 
d, J=Wz). 

[0063] ( 3 ) 9-(4- ^PD7x-;W-10-{4-(2,2 

Ar#BMT, 9-(4- ?aO7x^/W-10- 7*Ot7>"r- 
5-b>-(2.0g, 5.4mBol) . 4-(2,2- y'7i^t'"W 
7xX/V-#u>'K(1.8g, 6.0mmol, l.leqh fh5^ 
(MJ7i^*X7-(y) ^7^^(0X0.128, 0.1 
Onmol, 2%Pd)£WK£y(20nl)(;:!gigU 2M&BhJ-MJ 
>7A*^?K(1.9g ( l&nnol, 3eq/10ml)S:iPxT10«f^i 

-083rfe@*(2.4g,JR* 82%) *#fc. £<9t><0{i. 1 
H-NMRCi 09-(4- ?DO7x-/W-10-(4-(2,2- 
^7x-/Pt*n/k) 7x-;W Tyh^-fcyfcllJgSfi 
tz. 

iH-NHR (CDCh, TMS) * 7.14 (1H, s), 7.2-7.4 (20H, 
m), 7.5-7.7 (6H. n). 

( 4 ) 9-(4- y'7x^7S 7 7 x-rt-)-10-(4-(2,2- 
y'7i-;l-h^;W 7i^;H 7yr-7*:x i<t-&® 
(A5) ) 

ArSH^-ft. 9-(4- ^nn7x-;W-10-(4-(2,2- ^'7 
i-;l/h— ;W 7i-^) T>h7-t>(2.4g, 4.4imo 
1) „ ^7xX/Wr$y(0.9g. 5.3mnol. 1.2eq) s M» 
X (^y^'Ux^T-bh^) s^W^AfoXO-lg, 
O.llimol, 5%Pdh M)t-7f-;w*7.7-f y/YiVx.y 
i8i8(66wt%, 0.05b1, 0.16imo1. 0.7eq toPdh + h0 
^At-yh^fv-H(0.6g. 6.3BBB01, 1.4eq)^4S7kh^X 

y(20ml)fc^SL. 8 iSigjtcgU:. KJGftdtt£4jH 

fc. ^*l^g|!||h^xy(40ml)t!gjSL. iWS®. m 
LTl§feBft(2.4g, 812) .TcO&W) 'H-N 

ilf-NMR (CBCb, TMS) S 7.0-7.4 (33H, ■), 7.6-7.9 
(4H, .). 

£<s>fc. #£*UtHft(2.4g)£360 X:/10-6TorrT-llSf 
HJHHMH-S£ t fc<fc 98SH6Hflc(1.98) - 
4>b4>& FDMSfciDBfftfe) (A3) ?t>&Zt$: 
Vmttz. Eg. Ip^TgcojU^g^WT 

FDMS. calcd for & 2 H 3 7N=675. found b/z=675 (M+, 10 
0). 

A max, 398, 379, 360, 307nm (PhMe) 
Fmax, 457nm (PhMe, Aex=398nm) 
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Ip=5.73eV (200nW. 16Y/eV) 
Tg=114"C. 

[OO64]^fiK0H6 (-ft^ft (Al 1) ) (OH®. 
9-(4- ! J7 x - ;UT 5 7 7 x ~ >U)-10-(3. 4-y7i X/P 

7x~;W 7yi7-by ((t£ij (ah) ) c^S; 

ArfPHSWt. 9-(4- ^ n O 7 x - ;^) - 1 0- (3 , 4- i^' 7 x - 
^7x-/H T>'h5-b>'(2.3g, 4.4m»l) . y'7i- 
;I^T5y(0.9g. 5.3nmol, l.Zeqh Y^)X(^Ky^) 

fyr-thy) >^ (oHo.ig, o.iimmoi, 5%p 

10 d) . hUt-7^l/*X7*y/Wlo:>i^(66wt%, 
0.05ml, 0.16mnol, 0.7eq to Pdh :h MJ <7At-7>* 
xK(0.6g, 6.3miiol, 1.4eq)£iE7jc WWXy (20ml)^S 

mmh)^y(4SM)mmu zmxm 

&M*(2.2&Mm 78%) ^3t. icOtWJi. •H-N 
MRRtfFDMSfcJOfl^ (Al 1) -C&&<ri£ 

[0065] SllLm (ft#|Jj(A14) ) ^-fiE 
20 9- (4- ^*7xX;PT577xX/U)-10-(3,5-S''7xX;l, 
7i^W T>h7-by (ft£* (A14) )<0£j£ 
ArSfHjEUb. 9-(4- ^Dn7x-;W-10-(3,5-^'7x- 
;P7x-;H Tyh7-ty(2.3g, 4.4mmol) s y'7i^ 
;l/7*$y(0.9g. 5.3nmol, 1.2eqh M)X (y^y^'D 
fyr-trhy) zsrtJWM0)(0.U, O.llnmiol, 5%P 
d) . hVt-71-)\,XX7 4 y/h;WX>^|JS(66wt%, 

0. 05ml, 0.16mol, 0.7eq to Pd). tl^At-ZH 
vK(0.6g, 6.3nmol. 1.4eq)S:i|7Kh^xy(20ml)tcS 
SL. 8 iSHSSgSL^. R)BS^)^^S'JL. h^x 

30 y^7-^TS#LT^3tfea*^#^. ZtL 

*»Rh^xy(40nl)tSSL. JSt)nft. ^S'JLT^SI 
fe@«c(2.5g.JR* 86%) Cl<Ot,(OJ±. 'H-N 

MRaurFDMStiOfli^l (A14) TS>&C:tSr 

[0066] ^0!8 (fli^l (A20) ) 
9-(9,9- >-'yf-;P7;i->r^y-2- -f;W-io-(4-(2,2- i? 
7x-R-W 7x-;W Tyh7-by ((kolJ) (A 
20) ) 

ArUHmT. 9- (9. 9- ^^7^^y-2- -f^)-10 
40 - 7*ntryh5-by(2.8g, 6.2mmol) , 4-(2,2- y'7 
i-^b-ZH 7x-^ayl?(2.0g, 6.7mmol, l.le 
q). Th7*X (h'j7x-MX7-<y) tV7i?*7J>. 
(0)(0.14g, 0.12hdio1, 2%Pd)£^xy(20nl)fcS85 

1. 2M^K-)-hU'>A7jM(2.lg, 20imiol, 3eq/10ml) 

xy(30ml)tS}SL. Sc^. ^>S'JLT^3lfeBI«c(3.0 
g,JR*78%) dC0t^{i, 1 H — NMRS.I/F 

DMStiOft-^I (A20) Tb&ZtZWlLti. 
50 [0067] leSfeCTl 
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25mmx75mmX 1 . 1 mmgcO I TOWMMtt 
I^XHg ( ViSl^i y ?tfj?) £4 V?U\Z)V7 

BWffi^Sd idfcLTffig6 0nmc?)N, N' -t'X 
(N, N' -y'7x-;P-4-7$y7x-;k) -N, 
N-/3-^7^;W-4, 4' -^'TSy-l, 1' -t' 
7i->MS (TPD2 3 2M) SrfltKU:. IOTPD 
2 3 2Hfct IEJLaA^tLT«l^&. MttT, i<?J 
TPD2 3 2|gJitK»2 0 nmON, N, N ', N' 
(4-b'7i-;H -4,4' -^y^' 
>-M(BPTPDK) fcJSJKLfc. u^BPTPDHi 
jE7LlljM«f:LTia«&ri»„ 3*>fc. BPTPDjgLhfc 
§UP4 OnmfOlift-^ ( A 1 ) ^^LlSJSLfe. 

nmtf)TfSA 1 qffi£|£§£L)t. ZOA 1 qKfcL *F 

Li (LijSr-frXX^^-ttS) fcAl q£ljcli 
H^&AJl (liffi) tUTAlq:Li)g(|g 
fflOn m) £)gj£U:„ ^Alq : LiRtCAR 
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